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_ The data presented in this report were obtained during Januar and
I_ ' /)Februz 3952 on Cruse STIJRI - III of this project, Figure 2 Indicates

the 16catione of the stations at which the data were obtained, a83 wall as the

locations of the vertical sections presented in Figures 3 through 6.

A break in the sequence of observations in Newport Bight occaurred

on February 7th when one of the ship's engines broke down. Work wa resumed

on Februar 16. Since the heaviest storms and most turbulent sea conditions of the

cruise period had occurred prior to this break, it is considered that reasonably

little error is introduced by treating the data synoptically.

The four westernmost stations of the cruise were oco aed twice, at slack

before flood and at slack before ebb, to determine the displacement of

isohalines by the tide in the narrow western part of Long Island Sound. All

the remzlning stations were taken without regard to tidal time. In Figure

1 the surface contours of salinity . . at slack before flood are drawn

contimous with the tideless area of Long Island Sound and slack before ebb

is shown as an inset in the corner of the ohart.

Values of surface salinity presented in Fgure 1 are the combined STD

and station values, Only the sallent features of the salinity distribution

will be described for the figures present detailed pictures of the conditions

encountered. If cagplete numerical data are desired they m be obtained

from "Data Report No. 2' of this Project.



Tko oiirfaoc selln' in rireasod freci tho Upper Easmt Diver to

oo.8tmvrd, i lowy of 23,,- .Z /00 zm o'jacrved i.n thc 1Ippcr Lcot T'Ivcr

a~t slcl .ef oro le' the -,xlu ccli ity o*.dsorvcd v:au .3.;.0 c./oo in

a tt~l rcL 15 -niles boilthcr.ot of :.lookc lsl&.nd. The BcLIIAty at

the oxtreno veutern ond of Long. Island .Souimrt ~s less at slackc Weore

*'.,1 (23., o/oo) than at slack before flood (25.0 o/oo)., This is due

to freshoned v.ator fron nov: York Iarbor and the Hiudson l-Aver iihlch

oittcrs the s'ound durirtC late flood (!*arror 10.35, Lyers 19~51). Tho

distribution of surface salinity var ohcraretorised by a tondonoy, of

freshened tater to occur alon;lC both the north and mouth shores of

Lonr, Island Sound and ror relatively moe saline vastcr to extend

wvestmvrd in the north central part of the 'Sound. b-lock Island

Sound sho,.-od a tendencoy for waitor alon- the southern shoe to be

somwn-hat fresher than thut along- the north shore.

The vertical distribution of salinity shoved the t.eter to be

nearly hom-cous from surface to botton in all -*rts of the

Sounds and in No.port 11:it. In :;c%:;porL- 1ij;at (Firuro 3) the

salinity cit the ttm of the oruisc v.t~s .12 .1 - S3 .9) o/00.

In Filock Island Sound (Fif~ure 4) -rzator of 32.0 - 32.r, 0/00

occupied riost of ecootion G-L' from 12lool: Islam' to Point Judith and

as'~ilar water filled th-e central and costi'rn purts of section 3'-Hi'

(from '!onttauk Point to , look Islwid); frosbonod water of 431.5

32.0 o/oo occurrcd at lontauc Point. Ueetion J-J' through Fishers

Iuslnd Sou~nd, Thb Race, and vwestern -,.ok Island Souitd. contained

surface -..ater oIV(3O o/oo in The FRaoe, and In Fisher Isla-ul S.ound

Y;%Ile sli.-ltly --ore sline vtc~r filled t*,c. tol-Ciorn -'art. In

t~tis scotinn ,.t tc'r of' 31.O to>jD.:. o/oo 1c'.etnoekth, tic fresho'ica

s-,rface v~ tm In section :i:-x vt-ch crosecd 00stern Lo-.,- Iol&icl

Soundl. 1Un ^,tt Pid CLrdinorr :KP. =xtvr of 'vorc than S~O.0 0/co

r fo~tmd t. t*.: e)!' 7 to 1A fnt'r s i;- ';' c -icr. c id ('r "e



the oentral and sniotjrn piryte of the sootton covtallmd ftsehened

vatur ol 28 b - kV .,0 9/oo . in section LJ 6-A water& of . 304W o/oe

lay north and wea, of :ozituk Potn-, wutor of - 31.6 o/oo JeY at the

*t T tp PfUrtk '.n

whioh we ooxt'ramo to Vhc not:k hall' o. tor" sec',;on, and fresher water

01,~ *b .o it lii s ow iaJ',. IN AV-1. '0;4 0.o 1. ] rb I.Ait

smnil aroa oi freshoned mtter at the extvri:r, north end oi tce ieottion.

'NUi1.urky anu ;tLjor 0,~i 6 d~ rfA. M ch totf 1~4 fl ~

contained water of 26 6 o/oo; In thoso sections the aouth ends also

contained freshened vater, whltl the central areas were occupied by

vkt. 'r of' P?7 .0 to 7,2f!.b o/oo, In section Q'-Q water of Creator than

211.O 0/00 occupied the bottom of the north half et both ulak waters,

' 26,0 O/oO watdr, whilo -.- sleio *#:2v ii ,ts; of this 4Axin:ty

extendoix over thoi r*urfLtt of' z-he -iholo ~to.

Lonfitudixil seattons of the survey aaot sixow the aame picture

as do the transverse sections.. Soafto L-L.' and D-D' alonj h e

north and south shores reepiotivoly, show. .!:ta. essentially UP, at

soinily distrJIution puttern oxoejpt t1a the southtrn uvotion, D-D',

Is for uzy CIven north-south line oonsistantly 0-5 o/oo.or mre,

fresher than L-E'. Along the north shore pronounced lenses of

muac4-reshonod water lay close to the rivor nouthel they ap,,arentlyf

vere the rtmoff of the Connootiout riveres no such lenses occurred

along the Lone Island shore. In Long Islda Sound water of 2CO0 -

28.0 o/oo extended notieably further to the west in mid-Sound, seotion

F-A, than in either the nnrt-t or the south sootion. In Dloek Island

Sound the 2V.0 - 32.0 o/to seohalines extended somwhat further to

wustwurd ulon, tKa north siort, wd .:i nid-Lcund t)*n they did along



usaZ troumds to qtitto consi~st..at rith t)ho ovor-all pattern 0f

exorfooo owmabs s~amn Vy TI ' (100a .1uro 10). 72iow' Is a

do i:ibo tondcno,. forw nre s.altw wimt 1.r to cIxteo- further utstrar4

in the flort: hailf of I.he ".ouns a'nd Tor fresened rnter' to extend

- p!,.V of' thie Sounds. S~riilr pottcrns, !.#m(. Ieca

C ~. "~ ~ ~ :.-tau-. tLd 1Rodfiold 1~4,caol

and :'Iotsoh 1S0,Yrd 1 4r ) - in etaoh case tio nrci vali'e v.'cator extc174-

od landtcmrd alonj,- t,,t shore u.hioh vme~ to the rig7ht of the flood ourront

and the scauavrd extension of freshened Y;uter Tme along that shore, to tho

ri:;ht of the ebb current. Stich a pattern is the effect or Coriolis

foroo. Lon, Islanud Sound show~s a m.-'icttiou of thi.s ohart otoristic

pattvrn In thatlocai dil-ti on I): rv'noff froahlenv a bomd of Y.atcr alon.-

tie northern ei ore.

Li t:,e ide central :rt of' the f5oul t.-orc Is indloctic,a t'at V.Lt~r

of 27.5 0/00 cnd 28.0 o/oo is ocrrriod in c. oountrclockt.Ise direction;

Vto is the loobtl.o whocre :i3*y indicated r, aootmtreockvise cdy.

Sio t1ho casut or t*-is area, c3twon 7202)0 and 7204,1 V; and in the

viciiit:' of LonC $Swd Shod, r.iley (loc. cit-.) decribed a ookrIse

oddy; a~n area or 2A4.5 o/o* -.mtor oal :iec t' Is m -ion enud if it Is an

ocl:,- u:Vflvw)cdl-, rotL tea clo..vise.

Vie lUr-c lcens of rmueh fresonuee v-tter L.'t tie uouth of the

Connecticut river Is nt nceccr-r11ri: -"cr'.r-,wt feLtt're of t:.cscl"t'

(?,ir t r 1%~ for V-1c !,T:: t ro ' is orer. rbirv t t -1101o o" Vt.e

The *kJor -)ert of .-look Tnlicnd ;:ic' io ocet-led ty i~ctcr of

31,, o/oo. In rest(.rn : ook !lzi2 und JilutoC; ..t tcra exten~loc.

from The PAcoe to ;.otark 'oint Timse arc t>, Lovk- Island ',muWd oufa.

floui tfiioh n winter Is rew-ood --n ct.-mmt :,' tf rosen oo:4Aition* !A

tho :uinlond v-ttr s~



or
Rile, (IrC2) has reported inm*"rd flav'salt zvtUr in tho bottom

vaters of" The Raoe and along the ,otton into Lo,, Island Soundl 4hs

data of t:'s cruise ore entireL- oormtatlule ulith this oonolusion (sea

sections J-J', and XK-K). In theso seootios bottom rotor of 30,0 a/oo

andore oxto.nds throuwh The Raoo aM into eastcr. LonC Islnd Sound.

Dot.on sctions M.-K and L-L' nixL'v- has apn.rently ooourred,for tho

nost s-lLe botton -.-,ator Ln the lAttar sootion is >28.5 a/a0. Thie

8WaU T.rtcr" though less in anount is prseont in sootion ":l. t I otwo~n

sections :P-:.' and :r'- furt-her mixi., apcrertly takes place. for the

me3t saline of t'.w )otton vst(ra in sootion :;'-:: 0'-0, and P-r is

27.0 o/oo. ,ratweon P'-P and 2'-'. still further ad'-dxture of frosh

',ator mist oocur for the botto rator of section is1 of salinity

2G.O o/oo.

It .trst to notod at this po-int t!t the prcsent survey was

conducted In v;'Inter, and t.at some ectwaries ob.wc- aover from a

vertiocl stratlloation (in snrinG and s wor) to a lateral

stratification in lte fall and witcr. In the latter scason the

net londvurd drift of "-orc saline T.stvr is no lo.-or swsurfaoe.

bt .ocons a vertically h".oroneous r.tcr mss reaohrC fron

surfaoe to ",-ottoi and esituted alo%. that shore which is on t!, flood

ourrent's rizht. Conversely the oxodus of trcs!ned vatqre throuGh

suok t n ectuar- takes place in vertically homo,-pncous vstcr of lowor

salLxit:" also reachL C from surface to botton 'jut sitated along

that shore %.hioh is on the right of thc a,., current. Raritan .L:-

is a-, otury In whioh o'laa-o of stratification of this sort has ©c n

o' sorve'. (;rorum, otohwt, and Rodficld lX); the present data suC,,eat

that in v:inter Lone Island Sowd west of 720431 W, exhibit@ this typo

o latoral stratification, lut %t'ith arw do-re. of eo~plication

the presence of tho alonfs'.ore land of loocelly froshenrd vtcr on

its .iorti Kore.



Vhe horisomtkl distri-mtons of u15..'i1ty in Lonr. Islan gound

wAr l4ook Zslamd eound Oseurvoid i.n Jary -q February' l952 ares in

good a .eemnt with th c ompos ite dia.-m, of surface currntsa publisheod

by 11114y (10E2).

The d..orvc! distr-i t4ton of evmftae malinity is in al-rcrirtt r1th

the proviously, observed net outflow of v'ater from, the ',",per L~ast River

into LoneC Islcnd Sound (tLvcrz UE4). It is also In 9,-ree:ient with the

hypothesis that Lonr, Islend Sound rmast of 720400 W Is ocov~pied by Q

3lr, o countorclookm:ise eddy, east of rvhioh (to 720200 -1') a oloo=Ise

eddy is situated in the north and oentral -,arts of t're Sovnd.

Vie dlstribumtion of r.t'-f-ce sall:ity dvriij- V.s oruAsc is further

in a-:rccrt w'ith !ie'(lf '2) In -htit indioates a sc.-ard ocoaperwnt

of freavenod. v.-ator alon- Vic nout) s*,orc of ' .,c Sc.und. t -iroil;-h Th-e Rcc

and closo around Th*ntauk Point In r. sot.-mmt dirvotion. Tlio latter vms

also observed dvrimo Cruiso STIR.1-. - I ( -Stati-a Ioport '.0.* 10).

Fron -e oresc:ilb dti> ai;' fron unmiblished data obtalned by Chis

contrret n Lon- Island Sound in -Aid-sur mr (vihcn imderato ther-al

strnotificatioi tlrd rcv4: rlti:5t strat*Voc~aton trc fotind) it &-Tpears

CIL't co-.itrl .ud vxztcrrt Lon7 Iolan"d Spoind exhibit c bi-poaaoi.uol~v of

looatlon oI' t'ie s llc lt&,iTtrd drift t:dloh '-)r_*ncs sulit -mtr Into t!le

Sound. In fall r.-id -;;lrntr till' 4rift !;- 1i:s t c. forn of vcrtiom11y

ho~o ~;c~' . .r rimn ed 'i a :.rc.a1 &-:h norti- coitr- 1 purt

of t oxmd; In t:1v&i sutrxr it '.a on t!.c bo~.,and lnoath

frea',-cr -.nkbcr. Dvr!1g sirrmxr it 'a :,ro)E0'le t~ra.t t.,c 1dlenrd drrth

is cortltiuos siinT' the hottem -ro , .'1io- Iir1rnd Smind to westarn

Lon,. Itzkc~zd Loed,
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Lef-ond

Fi,-,urc 1., 'urfaoc Sclinlty, o/oo, in Lonr, Island Sovmd. Lhook Is1cnd
'fowx1. an 'icuport 1,i.-.ht, Cruise aTmr::I III. Janw4y - Fobruar- 1C51.
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Figure 2. Location of stationsa fnd Vertical Lootons in Lon,(, Island
Sovnd, r&nd *Import Li-ht, Cruise STrI'21 - III, Jamuory - Fomay U52.
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n.od

!'i'-yr 3. Verticl Distri'mt~lon of Saiinity, o/oo, in :'cw-tort it

Cruise S".11fl - 12!1, Jarkucryj-Ior..1
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l'ure A, Vertloal Distr vtpoa of '11n5,ty, 0/00" IA 11001 IS1Ic1
noxd, Cruise STI. - 11 e, January - rbrutrz.q' l 52q,
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Lc~ond

Fi ;uro 5. Vortical Diutri'nition of FaliMty, o/o, in Lonr_ Isaknd
Sound, Cruise S;TIR-I - III, Jaxcx, - emr,-
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Lc.-end

Fi.-tr G, Vertioal Distioution of Saliit~y, o/o Profiles Contrteo
1'rorn .,eat to Last Aoross intiro 1-rea Covored by Cruise STIR;I - 111,
Janwcry - I'c'barY:, 1C52.
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